INTRODUCTION
============

Probiotics are defined as microorganisms that promote benefits to host health, principally by means of resident microbiota regulation ([@b4]). The presence of probiotic microorganisms in intestinal mucosa can prevent the colonization of pathogens due to competitive effects or due to the production of compounds that inhibit their development and proliferation ([@b10]). An additional function of these products seems to be interference in mucosa immunity by modulating IgA synthesis and mucus production, or alterations in antiinflammatory regulation ([@b20]).

There is increasing evidence that probiotics have therapeutic actions, especially in disturbances involving the gastrointestinal ([@b5]), genitourinary ([@b17]) and immunological systems ([@b16]). Hickson *et al*. ([@b8]) showed that the consumption of a probiotic drink containing *Lactobacillus casei,* *L. bulgaricus* and *Streptococcus thermophilus* was able to reduce the incidence of diarrheas associated with antibiotics use and caused by *Clostridium difficile*. Larsson *et al*. ([@b14]) observed that lactobacilli used as a supplement during clindamycin treatment in patients with bacterial vaginosis significantly reduced the recurrence rate and extended the period of recurrence.

Disequilibrium in microbiota can favor the growth of opportunist microorganisms and the development of pathologies, such as candidosis, an infection caused by yeasts of the *Candida* genus ([@b13], [@b18]). These microorganisms can be identified in the oral cavity of 30 to 60% of healthy individuals and the role of secretory antibodies in the prevention of their establishment and proliferation is controversial ([@b9], [@b19]).

Biasoli and Magaró ([@b2]) observed a reduction in the adhesion of *Candida albicans* to oral epithelial cells with the introduction of *L. casei* and *L. acidophilus* *in vitro*. Hatakka *et al*. ([@b7]) studied the effect of a cheese enriched with probiotic bacteria on *Candida* prevalence in the oral cavity of elderly individuals and observed a 32% reduction in prevalence. In this work, the influence of probiotics consumption on the levels of anti-*Candida* IgA and on the presence of these yeasts in the oral cavity of healthy young individuals was evaluated.

MATERIAL AND METHODS
====================

After the approval of this project by the local Ethics in Research Committee, healthy young individuals were selected, excluding those who had used antibiotics for a period of three months, who were smokers or wearers of prosthesis or orthodontic devices. All the participants were fully informed concerning the objectives and methodology of the study and provided a written free, informed term of consent.

Initially, 111 individual were analyzed and samples of their saliva were collected without stimulation. Those individuals who presented *Candida* yeasts in the oral cavity were selected and if the microorganisms were identified again one month later, they were instructed to use the probiotics Yakult LB (*Lactobacillus casei* and *Bifidobacterium breve*, 2 x 10^7^ to 10^9^ and 5 x 10^7^ to 10^9^ UFC/mL, respectively) daily for 20 days. After this period, another saliva sample was collected from each of the 26 participants.

All the samples were plated in duplicate in Saboraud Dextrose Agar (OXOID, Lawrence, KS, USA), to which 1mg/mL of chloramphenicol was added (INLAB, São Paulo, SP, Brazil), followed by incubation at 37ºC for 48 hours and at room temperature for five days. Next, the number of colony forming units per mL of saliva was determined (CFU/mL). Suggestive colonies from each plate were confirmed by smear tests stained by the Gram technique. Next, the *Candida* species were identified by phenotypic (germinative tube formation and chlamydoconidia production) and biochemistry tests (fermentation and assimilation of carbohydrates and urase test).

The levels of anti-*Candida* IgA were also analyzed using the ELISA technique. Sensitization of ELISA plates was performed using surface antigens from *Candida* cells, prepared as described by Koga-Ito *et al*. ([@b13]). The plates were then incubated with diluted saliva (1: 10), followed by an anti-human IgA labeled with horseradish peroxidase. The reaction was developed with orthophenylenediamine and H~2~O~2~ as substrate. Absorbance was measured at 450 nm.

Data regarding the CFU/mL counts and IgA anti-*Candida* levels, before and after the use of probiotics, were compared using the Student t test, with a level of significance of p\< 0.05 (5%).

RESULTS
=======

The results showed a significant reduction in the log mean of CFU/mL counts after the use of probiotics of 65% ([Figure 1](#fig1){ref-type="fig"}). A reduction of 46% in the prevalence of *Candida* in oral cavity was also observed; i.e., out of the 26 individuals selected, *Candida* was no longer identified in 12.

![Log means of CFUs/mL of *Candida* before and after probiotics use; Student t test, p = 0.0000.](bjm-40-960-g001){#fig1}

Among the identified species of *Candida*, 98% were *C. albicans* and 2% *C. tropicalis*, both before and after probiotics use, showing that the product did not alter the species profile.

Immunological analysis showed a significant reduction in the levels of anti-*Candida* IgA ([Figure 2](#fig2){ref-type="fig"}).

![Means of optical density (OD) corresponding to IgA anti-*Candida* saliva levels before and after probiotics use; Student t test, p = 0.028.](bjm-40-960-g002){#fig2}

DISCUSSION
==========

Analysis of the results showed that the probiotics significantly influenced the amount of *Candida* identified in the oral cavity, since a reduction in CFU/mL counts was observed after probiotics use. A similar reduction in *Candida* levels after probiotics consumption was observed by Elahi *et al*. ([@b6]), although in rats with oral candidosis. In the present work, a reduction in the prevalence of *Candida* was also observed. Hatakka *et al*. ([@b7]) previously reported that cheese enriched with probiotic bacteria was able to reduce the prevalence of *Candida* in the oral cavity of elderly individuals. However, the reduction observed by the authors was lower, approximately 32%. The difference in prevalence reduction can be explained by the populations studied, since elderly individuals show a greater predisposition for yeast adherence, due to the use of dental prostheses and other factors.

The most frequently isolated species of *Candida* before and after the use of the probiotics was *C. albicans*. In fact, *C. albicans* is the species most frequently identified in the oral cavity and the species most often reported in relation to pathological situations.

The reduction in the amount and prevalence of *Candida* in the oral cavity after the probiotics consumption could have occurred due to different mechanisms of action. According to Boirivant and Strober ([@b3]), probiotics can improve the defense function of epithelial cells by the induction of cytokine secretion and the production of immunoglobulins and antimicrobial substances. According to Matsuzaki *et al*. ([@b15]), certain probiotic bacteria have the potential to increase and modify the immune function of the host through the regulation of defense cells. However, the present results revealed that after the period of probiotics use, a significant reduction in the levels of specific IgA was observed.

Controversial results regarding the correlation of *Candida* and anti-*Candida* IgA levels have been reported. Jeganathan *et al*. ([@b11]) observed that patients with candidosis showed higher levels of anti-*Candida* IgA compared to the control group (absence of candidosis). Kantardjiev and Popova ([@b12]) reported that the saliva samples of patients with denture stomatitis, mainly associated with *Candida*, showed higher titers of anti-*Candida* antibodies compared to controls. Barousse *et al*. ([@b1]) observed no significant differences in total and *Candida* specific IgA and IgG concentrations in individuals with and without yeast colonization. In contrast, Vudhichamnong *et al.* ([@b19]) and Holmes *et al.* ([@b9]) observed an inverse relation between *Candida* CFU/mL counts and specific levels of IgA against this microorganism; i.e., the lower the values of CFU/mL counts, the higher the levels of anti-*Candida* IgA.

Since some individuals in this study, after probiotics use, did not present the yeast or showed diminished amounts in the oral cavity, it is likely that a reduction in antigenic stimulation occurred with a consequent reduction in the production of secretory antibodies.

It cannot be inferred that *Candida* elimination occurred due to secretory immunological stimulation mediated by probiotics use. The results obtained indicate a mechanism of competition and interference in the adhesion of *Candida* to epithelial cells mediated by this product. Given the fact that antibody levels were not monitored throughout the experimental period, we can not negate the hypothesis of an initial stimulation, contributing to the elimination of the microorganism, and a posterior reduction of the response to normal or lower levels, as detected in the research.

It is clear in the literature that IgA plays a role in the defense of the human body against yeasts of the *Candida* genus; however, scarce data is available regarding their role in association with probiotics supplementation. Further studies involving the adherence of probiotics to the epithelial cells of the oral mucosa and specific studies concerning probiotics and *Candida* competition are required to definitively elucidate the effects observed.
